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Cathcpsin B is a lysosomal thiol proteinase that is thought to play an important role in the destruction of the extracellular matrix and in the invasivc process of metastatic tumour cells In this study, we have investigated the cell surface expression of a cathepsin 9-like enzyme found in association with the plasma membrane of human breast tumour cells (MDA. MB. 436). These cells were grown in serum-free medium for 48 h and washed with phosphate-buffered saline. After this, the cathepsin B-like enzyme was fully dissociated by brief acid treatment [ l ] : incubation of a cell monolayer in a glycine/ HCI buffer, pH 3.0, for approximately 3 min at room temperature and neutralization t o an optimum pH 6.4 with Hcpes buffer (pH 7.5). The absence of 0-glucuronidase (a lysosomal marker enzyme) in this acid wash indicated that there was no leakage of lysosomal contents. In addition, cell viability studies demonstrated that 99% o f the tumour cells were still intact after acidification. A specific fluorometric substrate for cathepsin B, benzyloxycarbonyl-arginylarginyl-7-amino-4-methylcoumarin ( Z-Arg-Arg-A MC), was used to detect activity in the acid wash 121. The rate of hydrolysis of the substrate was determined by measuring the rate of increase of fluorescence at 455 nm (excitation at 383 nm). The concentration of the product being obtained by reference to a 1 p~ solution of 7-amino-4-methylcoumarin. The rate of turnover of this substrate, found in the acid wash, was 4 x lo-' M/min per 1.0 x 1 Os cells. Substrate hydrolysis was inhibited by Z-Phe-Ala-diazomethylketone, which selectively inhibits cysteine but not serine proteinases [3] .
arginyl-7-amino-4-methylcournarin.
Abbreviation used: Z-Arg-Arg-AMC. benzyloxycarbonyl-arginyl-
17
Cell surface cathepsin 9-like activity was also observed in isolated plasma membranes obtained by homogenization and subcellular fractionation. Again, this activity was fully removed by an acid wash, since no further enzyme was detected in cither a Chaps or butanol extract of the plasma membrane fraction [4] . This fractionation was carried out in isotonic Tris buffer containing 1 mM-Mg?+, pH 6.4 IS].
Studies were carried out to eliminate lysosomal contamination as the source of cathepsin 9-like activity detected in the plasma membrane fraction. The results obtained show that P-glucuronidase activity was concentrated in the crude cytosol, with very little activity measured in the plasma membrane fraction (approx. 10%). The procedure employed was a Sigma kit, cat. no. 325-A.
Thus the enzyme, although not dissociated by washing the cells with a physiological salt solution, is fully removed by brief acidification. This suggests that cathepsin 9-like activity is not adsorbed non-specifically to the cell surface of the tumour cell, but is a peripherally bound membrane protein. 
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Glucosamine synthetase [glutamine-fructose-6-phosphate aminotransferase (isomerizing), E C 2.6.1.16; formerly EC 5.3.1.191 transfers the amide group of glutamine to fructose 6-phosphate in an irreversible manner. The product, glucosamine 6-phosphate, then undergoes sequential transformations leading to the formation of UDP-N-acetylglucosamine, the major intermediate in all amino sugar containing macromolecules both in prokaryotic and eukaryotic cells. This also concerns cell-wall constituents, for example, peptidoglycan, chitin and mannoprotein. In this investigation we have studied the effects of glutamine analogues on this enzyme.
The potential inhibitors synthesized in this present study were the chloro, bromo-and fluoro-methanes of glutamic acid. They were prepared using classical solution methodologies utilizing N-tert-butyloxycarbonyl glutamic acid-aAbbreviation used: DON, 6-diazo-Soxo-~-norleucine. benzyl ester as the synthon. In each case, the y-carboxydiazomethane derivative was prepared using the mixed anhydride method and ethereal diazomethane essentially as described by Green & Shaw [l] . The halomethane derivatives were prepared by reacting N-tert-butyloxycarbonyl-glutaminyl-a-benzyl ester in turn with anhydrous hydrochloric acid, hydrobromic acid and hydrogen fluoride [ 2 ] . The protecting groups were then removed by treatment with anhydrous hydrogen fluoride by the procedure of Tam et al. [3] , and the purity of the product was examined by t.1.c. and h.p.1.c. Full experimental details for the synthesis of these compounds will be published at a later date.
The glutamine analogues were tested on cell-free extracts of Escherichiu coli K12 NClB 102 19, grown for 18 h in the medium described by Chmara et ul. (41. The cells were harvested by centrifugation ( 10 000 g at 5°C). washed twice with 100 mwphosphate buffer and 2 mM EDTA, pH 7.5. The cells were disrupted by sonication in 25 mwphosphate buffer, 10 mwglutamine, 0.5 mwfructose 6-phosphate, 1 mM-EDTA, 1 mM-phenylmethanesulphonyl fluoride, pH 7.0. After centrifugation (40 000 g for 1.5 h) the clarified supernatant was made 0.6% (w/v) with respect to polymivin B sulphate, pH 7.0. The white precipitate was removed and the supernatant was frozen at -20°C.
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